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2. SCOPE OF CLAIM FOR A PATENT 

A method for producing a sliding material, comprising 
the steps of : 

mixing 45 vol% to 75 vol% of carbon fiber into 
aluminum powder or aluminum alloy powder; and 

sintering the mixture by electric discharge. 

Here, electric discharge sintering will be described 
below. In order to perform electric discharge sintering, 
50 to 400 -mesh conductive powder is normally placed in a 
graphite mold which has upper and lower electrodes. A 
pressure which is applied to the powder is 200 Kg/cm 2 or 
below so that an oxidized film on a surface of powder does 
not rupture. In this state, a positive pulse voltage is 
applied to the powder, and the powder is heated by electric 
discharge in small voids between powder particles and 

subsequent Joule heat generated by an electric current . 

Further, a pressure of approximately 200 to 4 00 Kg/cm 2 is 
applied to the resultant material. In this manner, a 
sintered material is obtained. This electric discharge 
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sintering achieves advantageous results in the present 
invention, as described later. 

Sixty volume percent of carbon fiber (carbonaceous, 
a diameter of 10 iim, a fiber length of 0 . 1 mm, a specific 
gravity of 1.55, and tensile strength of 10 t/cm 2 ) was added 
into Al-12% Si alloy powder (150 mesh). They were fully 
mixed by a Henschel mixer (when the weight of the mixture 
was 2Kg, they were mixed at 3,000 rpm for three minutes) . 
Thereafter, 120g of this mixture was weighed out, and put 
into a cylindrical graphite mold having an inner diameter 
of 80 mm. An initial pressure of 200 Kg/cm 2 was applied 
to the mixture, and a direct current of 11 KA was applied 
to the mixture for 40 seconds. Then, a second pressure 
of 360 Kg/cm 2 was applied to the mixture so that the mixture 
was compressed to a predetermined compression length of 
12 mm. Further, a direct current of 11 KA was applied to 
the mixture for 10 seconds. Thereafter, energization was 
stopped, and the contents were removed. In this manner, 
a sintered body having an outer diameter of 80 mm and a 
length of 12 mm was obtained. 

Likewise, test specimens having carbon fiber 
contents in the range from 40% to 80% were produced. A 
bending strength test was performed for each test specimen. 
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and results shown in Fig. 1 were obtained. 

In addition, a wear test was performed for the above 
test specimens, and results shown in Fig. 2 were obtained. 
The wear test was performed by rotating a 
Tuf f tride-processed cast iron circular plate having a 
radius of 21.5 mm, and pressing, at a load of 92.95 Kg, 
a test specimen against a portion of the circular plate 
which rotated at a peripheral speed of 6.75 m/sec for 30 
minutes while lubrication oil was fed to the plate at 3 
cc/min. 

As is clear from Figs. 1 and 2, when the carbon fiber 
content is in the range of 45% to 75%, bending strength 
is large, and a wear depth is small, and accordingly, the 
test specimen is practically effective as a sliding 
material. It is thought that this is because wettability 
of an aluminum alloy matrix to carbon fiber is so high 
(evaluation by a microscope) as to improve strength of 
fiber and strength of a composite material, and fiber is 
resistant to falling off , and wear resistance and lubricity 
are significantly improved. In this regard, it is found 
that when the carbon f iber content is 45% or below, wear 
resistance, bending strength, and lubricity are low, and 
in addition, seizure resistance is not sufficiently high, 
and that when the carbon fiber content is 75% or above. 
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carbon fibers come into contact with one another, and 
bending strength becomes so low that the composite cannot 
be practically used. 

Another example was prepared in the following manner. 
Fifty volume percent of carbon fiber which was the same 
as that in the previous example was added into aluminum 
powder (325 mesh, 99.9%), and they were fully mixed. 
Thereafter, 180g of this mixture was weighed out, and put 
into a cylindrical graphite mold having an inner diameter 
of 100 mm. An initial pressure of 80 Kg/cm 2 was applied 
to the mixture, and a direct current of 10 KA was applied 
to the mixture for 45 seconds. Then, a second pressure 
of 200 Kg/cm 2 was applied to the mixture so that the mixture 
was compressed to a predetermined compression length of 
11 mm. Further, a direct current of 10 KA was applied to 
the mixture for 20 seconds. Thereafter, energization was 
stopped, and the contents were removed. In this manner, 
a sintered body having an outer diameter of 100 mm and a 
thickness of 11 mm was obtained. A bending strength test 
was performed for this sintered body, and it was found that 
the bending strength of the sintered body was 15 Kg/mm 2 . 
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